1 A VIBRATION ISOLATOR FOR A CEILING FAN 

2 BACKGROUND OF THE INVENTION 

3 1 . Field of the Invention 

4 The present invention relates to a vibration isolator for a ceiling fan, and 

5 more particularly to a vibration isolator that can diminish both longitudinal 

6 vibrations and torsional forces caused by a ceiling fan mounted on a suspension 

7 device. 

8 2. Description of Related Art 

9 With reference to Fig. 6, a ceiling fan (not numbered) that is suspended 

10 from a ceiling (90) comprises a motor (91) and blades (not shown). The ceiling 

1 1 fan is attached to the ceiling (90) by a suspension device (not numbered) that 

12 comprises a ceiling bracket (80), a support rod (81), a hemispherical connector 

13 (82) and bolts (83). The ceiling bracket (80) is bent to form two mounting feet 

14 (not numbered) and an inner cavity (not numbered). The ceiling bracket (80) is 

15 attached to the ceiling (90) by screwing the bolts (83) through the mounting feet 

16 and into the ceiling (90). The ceiling bracket (80) has a bottom (not numbered) 

17 and a through hole (not numbered) defined through the bottom and 

1 8 communicating with the inner cavity. 

19 The hemispherical connector (82) has a convex bottom (not numbered) 

20 and is rotatably mounted in the through hole before the ceiling bracket (80) is 

21 attached to the ceiling (90). The convex bottom of the hemispherical connector 

22 (82) extends partially out of the through hole. The support rod (81) has a top end 

23 (not numbered) and a bottom end (not numbered). The top end of the support rod 

24 (81) is connected to the hemispherical connector (82). The bottom end of the 
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1 supporting rod (8 1 ) is connected to the motor (9 1 ) to suspend the ceiling fan 

2 from the ceiling (90). 

3 When the motor (9 1 ) rotates the blades, a torsional force will be created 

4 by the rotation and transmitted to the ceiling bracket (80) through the support rod 

5 (81). The rotation will also cause vibrations if the blades are even slightly 

6 unbalanced. Installing the blades so the blades are perfectly balanced is 

7 extremely difficult to achieve in a mass production environment. Consequently, 

8 vibrations of some degree will always be generated by the rotation of the blades 

9 and will be transmitted to the ceiling bracket (80) in a longitudinal direction. 

1 0 When the support rod (8 1 ) is long such that the motor (9 1 ) is far away 

1 1 from the ceiling bracket (80), the transmitted vibrations and forces caused by the 

1 2 blades will be amplified at the ceiling bracket (80). Long-term vibrations and 

13 torsional forces on the ceiling bracket (80) loosen the bolts (83) and fatigue the 

14 ceiling bracket (80). The ceiling fan will become unsafe and can be potentially 

15 hazardous to people near the ceiling fein. 

16 To attenuate the vibrations, damping material such as sponge (not shown) 

17 is mounted between the mounting feet and the ceiling (90). However, tightening 

18 the bolts (83) excessively will compress the damping material and cause the 

19 damping material to be ineffective. Furthermore, damping material on or near a 

20 ceiling is subjected to rising heat that will deteriorate the damping material and 

21 cause it to crumble after extensive usage and eventually completely lose its 

22 effectiveness. 

23 To overcome the shortcomings, the present invention provides an 

24 isolator for a ceiling fan to mitigate or obviate the aforementioned piroblems. 
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1 f^TTMMARY O F THK TNVF.NTTQN 

2 The main objective of the invention is to provide a vibration isolator for 

3 a ceiling fan, which can diminish both longitudinal vibrations and torsional 

4 forces such that the ceiling fan can be operated safely and reliably. 

5 Other objectives, advantages and novel features of the invention will 

6 become more apparent from the following detailed description when taken in 

7 conjunction with the accompanying drawings. 

8 RRTRF nKSd^TPTTON OF THR AWTNGS 

9 Fig. 1 is a side plan view in partial section of a vibration isolator in 

10 accordance with the present invention for a ceiling fan; 

11 Fig. 2 is a cross sectional top plan view of the vibration isolator along 

12 line 2-2 in Fig. 1; 

13 Fig. 3 is a side plan view in partial section of an alternative embodiment 

14 of a vibration isolator in accordance with the present invention for a ceiling fan; 

15 Fig. 4 is an enlarged cross sectional side plan view of the vibration 

1 6 isolator in sector 4 in Fig. 3 ; 

17 Fig. 5 is an operational side plan view of the isolator in Fig. 1; and 

18 Fig. 6 is a side plan view in partial section of a conventional ceiling 

19 bracket in accordance with the prior art. 

20 nFTATT .FD DFRrRTPTTOM OF PRRFRRRRD RMRODTMRNT 

21 With reference to Figs. 1 and 2, a vibration isolator (not numbered) in 

22 accordance with the present invention comprises a stationary tube (10), a 

23 rotatable tube (11), a compression spring (12) and a torsional damping device 

24 (not numbered). 

3 



1 The stationary tube (10) has a top end (not shown), a bottom end (not 

2 numbered), a sidewall (not numbered), a diameter (not numbered), a bottom 

3 edge (101) and an annular slot (102). The top end of the stationary tube (10) can 

4 be directly connected to a ceiling (not shown) or be connected to a mounting 

5 device (not shown) that is attached to the ceiling. The bottom edge ( 1 0 1 ) is 

6 formed radially inward at the bottom end of the stationary tube (10) to define a 

7 first opening (not numbered). The annular slot (1 02) is defmed in the sidewall of 

8 the stationary tube (10) near the bottom end and has a width (not numbered). 

9 The rotatable tube ( 1 1 ) is shorter than the stationary tube ( 1 0) and has a 

10 top end (not numbered), a bottom end (not numbered), a top edge (not numbered) 

11 and a sidewall (not numbered). The top edge is formed radially inwardly at the 

12 top end of the rotatable tube ( 1 1 ) to define a second opening (not numbered) 

13 corresponding to the first opening in the stationary tube (10). The bottom end of 

1 4 the rotatable tube ( 1 1 ) is connected to a motor (20) of a ceiling fan (not shown). 

1 5 The torsional damping device is mounted between the stationary tube 

16 ( 1 0) and the rotatable tube ( 1 1 ) to connect the rotatable tube ( 1 1 ) to the stationary 

17 tube (10). The torsional damping device comprises a connecting tube (110), a 

18 coil spring (13), rollers (not numbered) and a positive limit (14). The connecting 

1 9 tube ( 1 1 0) has an enlarged open tubular head ( 1 1 2), a narrow tubular neck (113), 

20 a top end (not numbered) and a bottom end (not numbered), is securely attached 

21 to the top edge of the rotatable tube ( 1 1 ) and is rotatably mounted through the 

22 first opening in the bottom end of the stationary tube (10). The enlarged open 

23 tubular head ( 1 1 2) of the connecting tube ( 1 1 0) has a diameter (not numbered) 

24 and a shoulder (111). The diameter of the enlarged open tubular head (1 12) is 
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1 slightly smaller than the diameter of the stationary tube ( 1 0) to allow the 

2 connecting tube (110) to rotate inside the stationary tube (10). The narrow 

3 tubular neck (113) has an open bottom end (not numbered). The open bottom end 

4 of the narrow tubular neck (113) passes through the first opening in the bottom 

5 end of the stationary tube (10), and is attached to the top edge of the rotatable 

6 tube ( 1 1 ) by welding or other means. The compression spring (1 2) is moimted 

7 around the narrow tubular neck (113) between the bottom edge ( 1 0 1 ) of the 

8 stationary tube ( 1 0) and the top edge of the rotatable tube (11). 

9 The shoulder ( 1 1 1 ) is rotatably supported by the bottom edge ( 1 0 1 ) of 

10 the stationary tube (10). Furthermore, to reduce friction between the shoulder 

11 (111) and the bottom edge (101), rollers such as rolling balls (21) are rotatably 

12 mounted between the shoulder (111) and the bottom edge (101). The coil spring 

13 (13) has a first end (not nimibered) and a second end (not numbered). The first 

14 end of the coil spring (1 3) is securely attached to the sidewall of the stationary 

1 5 tube (10). The second end of the coil spring (13) passes through the connecting 

16 tube (110) and the second opening, extends into the rotatable tube (11) and is 

1 7 securely attached to the sidewall of the rotatable tube (11). 

1 g The compression spring (12) absorbs and diminishes longitudinal 

19 vibrations, and the coil spring (13) diminishes the torsional forces. The 

20 compression spring (12) and the coil spring (13) reduce or eliminate the 

21 ttansmission of the longitudinal vibrations and torsional forces to the stationary 

22 tube (10). 

23 The positive limit ( 1 4) is attached to the enlarged open tubular head (112) 

24 and has an outside end (not nimibered) and a diameter (not numbered). The 
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1 outside end of the positive limit ( 1 4) is slidably mounted in the annular slot ( 1 02) 

2 of the stationary tube (10). The diameter of the positive limit (14) is smaller than 

3 the width of the annular slot ( 1 02) to provide a gap (not numbered) between the 

4 annular slot (102) and the positive limit (14) for a slight movement of the 

5 rotatable tube ( 1 1 ) in a longitudinal direction. In addition, the positive limit ( 1 4) 

6 limits how much the connecting tube (110) and the rotatable tube (1 1) will rotate. 

7 With reference to Figs. 3 and 4, a second embodiment of the vibration 

8 isolator in accordance with the present invention comprises a modified 

9 stationary tube ( 1 0'), a modified rotatable tube ( 1 1'), a modified torsional 

10 damping device (not numbered) and a compression spring (12). The stationary 

1 1 tube (10') has a tubular body (not numbered), a sidewall (not numbered), a 

12 narrow neck (103) and a shoulder (104). The tubular body has a top end (not 

1 3 shown), a bottom end (not numbered) and a diameter (not numbered). The 

14 narrow neck (103) has a top end (not numbered), a bottom end (not numbered) 

1 5 and an exterior thread (not numbered) having a pitch diameter (not numbered). 

1 6 The shoulder ( 1 04) is integrally between the bottom end of the tubular body and 

17 the top end ofthe narrow neck (103). 

1 8 The rotatable tube ( 1 1') is rotatably connected to the stationary tube ( 1 0') 

19 and has a top end (not numbered), a sidewall (not numbered), an annular slot 

20 (102) and an internal thread (not numbered). The annular slot (102) is defined in 

2 1 the sidewall of the rotatable tube (11') near the top end and has a width (not 

22 numbered). The internal thread is defined on the sidewall of the rotatable tube 

23 (IT) and has a pitch diameter (not numbered) larger than the pitch diameter of 

24 the exterior thread on the narrow neck (103) to allow the narrow neck (103) to 
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1 retract into or extend out of the rotatable tube (IT). 

2 The compression spring ( 1 2) is mounted around the narrow neck ( 1 03) 

3 between the shoulder ( 1 04) on the modified stationary tube (10') and the top end 

4 of the rotatable tube (IT). 

5 The torsional damping device comprises a coil spring (13) and a positive 

6 limit (14). The coil spring ( 1 3) is mounted inside the stationary tube ( 1 0') and the 

7 rotatable tube (IT) and has a first end (not numbered) and a second end (not 

8 numbered). The first end of the coil spring (1 3) is attached inside the sidewall of 

9 the stationary tube (10'). The second end of the coil spring (13) passes through 

1 0 the narrow neck (103), extends out of the narrow neck (103) and is attached 

1 1 inside the sidewall of the rotatable tube (11'). The positive limit (14) is attached 

12 to the narrow neck (103) and has an outside end (not numbered) and a diameter 

1 3 (not numbered). The outside end of the positive limit ( 1 4) is slidably mounted in 

14 the annular slot (102) in the rotatable tube (1 1'). The diameter of the positive 

15 limit (14) is smaller than the width of the annular slot (102) to define a gap (not 

16 numbered) between the positive limit (14) and the aimular slot (1 02) to do a 

17 function as previously described, 

18 When the blades of the ceiling fan are rotated, the rotation of the blades 

19 will generate a torsional force that tends to rotate the rotatable tube (1 1'). The 

20 rotatable tube (IT) will be moved upwardly by the torsional force through the 

21 threads, but the coil spring (13) will reduce the effect of the torsional force. The 

22 positive limit (14) restricts the rotation of the rotatable tube (IT) and holds the 

23 rotatable tube ( 1 1') on the narrow neck ( 1 03). 

24 With reference to Fig. 5, the top end of the stationary tube (10) may be 
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1 connected to a tripod ceiling bracket (30). The tripod ceiling bracket (30) can 

2 provide a robust support for the ceiling fan. The longitudinal vibrations will be 

3 diminished by the compression spring (12). The torsional force will be reduced 

4 by the coil spring (13). The longitudinal vibrations and the torsional forces will 

5 be attenuated and will not be completely transmitted to the tripod ceiling bracket 

6 (30). The ceiling fan will be firmly held on and suspended from the ceiling by the 

7 tripod ceiling bracket (30). Therefore, the ceiling fan will be operated safely and 

8 reliably. 

9 Even though nvmierous characteristics and advantages of the present 

10 invention have been set forth in the foregoing description, together with details 

11 of the structure and function of the invention, the disclosure is illustrative only, 

12 and changes may be made in detail, especially in matters of shape, size, and 

13 arrangement of parts within the principles of the invention to the full extent 

1 4 indicated by the broad general meaning of the terms in which the appended 

15 claims are expressed. 
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